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SECTI ON |
BASI C DESCRI PTI ON

1. Locati on and Descri ption.

M sawa Air Base is |located on a small coastal plain
(4042N- 14123E), near the northern tip of Honshu, the | argest of
t he Japanese |Islands. The base has a field elevation of 119
feet. Fifty-two mles to the north of Msawa is the northern
shore of Honshu and the Tsugaru Strait. Sixty-eight mles west
is the Sea of Japan, and three mles east is the Pacific
Ocean. The area within 10 nautical mles of Msawa is
generally flat, less than 250 feet above nean sea |evel,
consisting of forests and farm and. The northern portion of
the Qu Mountains lies 20 to 30 mles fromMsawa form ng a
protective arc south-southwest to northwest. The nountains
range from 3000 to 5000 feet elevation, with two peaks at 5200
and 5332 feet high. NAVPACMETOC DET Msawa is |located in the
south end of the Base Operations building, 998 . The
det achment was established in 1972 to support Naval units
operating fromand around Msawa. In April of 1985, the
aviation flight briefings and weather warning responsibilities
were assunmed by the U S. Air Force's Air Wather Service (DET
13, 20th WB), now the 35th Operational Support Squadron,

Weat her Flight.

2. Assi gned Support Functi ons.

Products and services provided are oceanographi c data
and Navy-uni que atnospheric products. Although a majority of
this detachnment's operational activity is in support of ASW
capabilities exist to provide m ssion unique neteorological
support that is not available fromthe A r Force Wat her
Fl i ght.

a. Commands Support ed:

(1) Conmmander, Task Group SEVEN TWO PT FOUR
(2) Patrol Wng One Detachnent M sawa.



(3) Japanese Maritine Self Defense Force (JMSDF) ASWOC
Hachi nohe, under the command of COMFAI RW NG TWO.

(4) US Naval Air Facility M sawa.

(5 US. Ar Force 35th OSS, Wather Flight
(6) VQ1 Detachnent M sawa

(7) VQ5 Detachnment M sawa

3. Specific Products Avail abl e.

Li sted i n NAVPACMETOCI NST 3140. 1H and C3140. 22 are sone
of the specific products available to our users. In-house
capabilities exist to produce many of these itenms. Products
can be ordered via nessage (NAVPACMETOC DET M SAVA JA
/100//), or by phone (STU-IIIl AV 226-3298/3289). NPMOD non-
secure FAX nunber is 226-3282.

a. Specialized Support Products:

(1) ASW Packets

(2) | REPS Packets

(3) Strike Packets

(4) SAR Packets

(5) Weekly Environnmental updates
(6) Cceanographic Staff Briefs
(7) ASWCrew Briefs/Debriefs

(8) OPARS

(9) Mne Warfare Support

(10) Navy unique environnental products for |ocal Naval
units, including typhoon information.

4. Resources.

a. Per sonnel : Basi ¢ Al |l owance aut horizes 1 officer and



07 enlisted Aerographer's Mates (AGs).

b. Equi pnent:

(1) SvQ 11
(2) Tactical Environnmental Support System 3.3
(TESS 111) which provides:
(a) Atnospheric Analysis
(b) Meteorol ogi cal prograns
(c) Electromagnetic Propagati on prograns
(d) GCceanographi c prograns
(e) Acoustic programns
(f) Satellite Applications prograns

(2) Mobile Oceanographi c Support System ( MOSS).
Contai ns many of the applications |isted under TESS.

(3) Naval Cceanographic Data Distribution System
( NODDS) :

(a) FLENUMVETOCCEN s NOGAPS net eor ol ogi cal products
(b) Typhoon Wr ni ngs
(c) Sea Surface Tenperatures
(d) Fronts and Eddi es
(4) Optimum Path Aircraft Routing System ( OPARS).

(5) Local User's Terminal (LUT): Used to receive
real-tine data fromDrifting Meteorol ogi cal Buoys on surface
pressure, air and sea tenperature, subsurface tenperatures, and
current drift.

(6) Defense Data Network (DDN).
(7) CONTEL Meteorol ogi cal Wbrkstation (PACVEDS)



SECTI ON ||
AREA OF RESPONSI BILITY

1. Msawa AOR

NPMOD M sawa' s AOR consi sts of three major oceanic
basins, 1) the Sea of Japan, 2) the Sea of (khotsk, and 3) the
Nort hwestern Pacific. The region is located in the md-
| atitudes along the Pacific Ocean's western boundary and is
extrenely diverse. Environnental effects on weapons, sensors,
and comruni cati ons nmust be consi dered by m ssion planners.
Sonme references which are readily avail able (see reference
section) will provide a fundanental background to the region.
The coasts surroundi ng the ocean basins consist of vol canic
nmount ai n ranges, part of the Pacific's "RRmof Fire". The
trenches created by the adjacent subduction zone are anong the
deepest in the world. Earthquakes are frequent in the AOR

2. Seasonal Vari ations.

Seasonal changes in the AOR are severe, going beyond the
nonsoonal w nd shifts. Sea ice covers nost of the Sea of
Okhot sk and associated straits during the winter. Sonic |ayer
depths during the summer are typically at the surface but
hundreds of feet deep during the winter. Snow showers in the
region during winter can rapidly degrade m ssion capabilities
due to low ceilings and poor visibility. The AOR is conpl ex
and demands the attention of m ssion planners.



SECTION |11
PHYSI CAL OCEANOGRAPHY

1. Western North Pacific.

The COceanography of the western North Pacific 1is
dom nated by two opposing current systens, the Kuroshio and the
Oyashi 0. The strong ocean current systemis unlike any other in
the world, although the Kuroshio is often conpared to the Qulf
Stream The confluence of the warm Kuroshio Current and cold
Oyashio Current along the east coast of Japan creates a dynamc
"perturbed zone" of fluctuating ocean fronts and
eddies. Horizontal tenperature gradients of up to 15 degrees
Fahrenheit in less than 20 NM are often observed. Set and drift
are varied in this npbsaic of ocean currents and meandering

of fshoots. It is a deep basin, bordered by deep ocean trenches
nearly 23,000 feet deep along the western and southwestern
edges. Steep insular slopes along the Japan and Kuril 1Island

chains mark the westernnost boundary. The Northwest Pacific
Rise is centered at 33N 168E, with depths ranging from 16, 000
feet to 8,250 feet. The major features of this water basin are:

a. Kuroshio Current: The Kuroshio originates with the
Pacific North Equatorial Current. The source waters of the
Kuroshio turn northward off the east coast of Luzon in the
northern Philippines and flow northward across the eastern end
of the Luzon Strait and the east coast of Taiwan. The Kuroshio
passes the northern third of Taiwan and turns northeastward,
flowing as a strong, warm narrow current between the west side
of the Ryukyu Island Arc and the 100 fathom curve of the East
China Sea. As the Kuroshio approaches the northern end of the
Ryukyu chain it splits into two branches. One branch continues
northward along the west coast of Kyushu and Honshu as the
Tsushima Current. The other branch of the Kuroshio turns
eastward south of Kyushu and flows al ong the southeast coasts of
Honshu and Shi koku before | eaving the Japanese coast near 35N in
the vicinity of the Boso Peninsula and Cape |nubozaki. The
average speed of the Kuroshio Current is 2-3 knots with top
speeds up to 5 knots found south and east of Honshu. The
current begins to nmeander east of 142E, form ng undul ations wth
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anpl i tudes of 50-250 NM and wavel engt hs of 150-250 NM resulting
in the formati on of nunmerous warm and col d eddi es. The Kuroshio
sout h of Shikoku, enters the Sea of Japan as the Tsushima. The
water of the Kuroshio Current conprises of the followng three
basi ¢ types:

(1) Upper Surface Water: Subt ropi cal node water and
subartic i ntermedi ate water. Characterized by war m
tenperatures (> 68 F), saline water (34.5 to 35.1 ppt), and
extends 300 to 400 feet in depth. It is this layer in which
t he seasonal t her nocl i ne forns due to surface heat
fluxes. Underlying the Surface Water is the Subtropical Mde
Wat er .

(2) Subtropical Mde Water: This fornms an internediate
layer to a depth of 1000-1200 feet with a remarkably uniform
tenperature between 64-66 F and is simlar to the 66 F water in
the North Atlantic south of the Qulf Stream This water type
may be responsible for the formation of shallow sound channels
in the sutmmer  and extrenely deep layer depths in the
winter. Underlying the subtropical nobde water is the Miin
Ther nocl i ne.

(3) Main Thernocline: Varying in tenperature from 64-
46 F, the Min Thernocline is created by the wunderlying
Subarctic Water.

b. Oyashio Current: The Oyashio current is the western
boundary of the subpolar gyre in the northwestern North
Pacific. It originates in the Bering Sea and flows southward
down the east coasts of the Kanthatka Peninsula, the Kuri
| sl ands and Hokkaido. At least two branches of the Oyashio
develop along the northeastern coast of Hokkaido. These
branches, sonetinmes called the Inner and Quter branches, form
intrusions of <cold subarctic water into the warnmer waters

brought northward by the Kuroshio, intermngling into the
complex water nmass of the Perturbed Zone. These intrusions
occasionally pinch off, formng eddies. The warm eddies are

gradual ly nodi fied and absorbed by the surrounding cold water,
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soon to be replaced by another warm intrusion. The cold eddies
appear to slowy sink.

Perturbed Zone: This area extends from near the Japanese
coast eastward to beyond 160E and north-south from 37N to
50N. The perturbed zone is a conplex area of eddies and
meanders formed by the interm ngling of the warmand cold waters
of the Kuroshio, Oyashio, and Tsugaru currents. It has been
descri bed as four par al | el r ows of stationary
cycl onic/anticyclonic vortices (Barkley, 1968).

2. Sea of Japan.

This is a marginal sea with four narrow, shallow straits
providing access to the adjacent Pacific Ccean and Sea of
Ckhotsk. It is a conplex sea which provides a nyriad of
oceanogr aphi ¢ and neteorol ogical conditions. The oceanographic
conditions are domnated by the shallow straits, opposing warm
and cold currents, fresh water sources, and bathynetry. The
shallow straits restrict free water exchange with the North
Pacific allowing the formation and nmaintenance of a cold and
| ess saline Deep Water, called the Japan Proper. The opposing
warm and cold currents establish a md-Sea of Japan
oceanogr aphi ¢ Pol ar Front between the distinctly warner southern
portion and the cold waters in the northern sector. River
run-offs and sea ice nelt provide sources of colder fresh water
which affects coastal oceanography and |ater becones nodified
into Deep Water. The bathynetry is conplex, wth continental
shelves that are steep and narrow except for the extrene
northern portion, where the entire sea north of the Tsugaru
Strait lies above a wide continental slope. Two mgjor troughs
exist, the Tartar and the Yamato, both of which have steep
sl opes. The Japan Abyssal Plain occupies the central northern
sea conprising approxi mately 20 percent of the Sea's floor. The
si gnificant oceanographic features of this Basin are:

a. Vertical structure:

(1) Surface Layer: The Surface Layer is strongly
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i nfluenced by seasonal changes. It extends down to about 100
feet displaying a very high salinity in the Tsushima Strait, yet
low salinity along the Asian coast. Surface isotherns typically
parallel a northeast to southwest pattern. Wen examning the
ASW characteristics of the Sea of Japan, there are distinct
di fferences between the northwestern and southeastern sectors.
These two areas are separated by a md-Sea of Japan Polar
Cceanographi ¢  Front. One of the major differences of the
northwestern waters is the stratification and destratification
during the sumer and winter. Because of the destratification,
hal f-channel conditions exist in the northwestern sector during
the winter.

(2) Mddle layer: This layer is conprised of water
transported by the Tsushima Current. 1In this mddle layer is
found the main thernocline with tenperatures decreasing from 62
F at 80 feet to 32 F at 660 feet. The thickness of this |ayer
varies, both by season and location. It is thinner to the north
and al ong the East Asian coastlines.

(3) Deep water: or Japan Proper, fills the entire
basin below 660 feet and is remarkably uniform in tenperature
and salinity (32-33f, 34.0-34.1 ppt). It is this layer which
contributes to the shall owness of the sound vel ocity channel

b. Sea of Japan Currents: (fig 23)

(1) Tsushima Current: As stated earlier, the
Kuroshio Current splits form ng a branch which enters the Sea of
Japan via the Tsushima Strait. It is this branch which is naned

the Tsushima current. The speed of the Tsushinma Current flow ng
through the strait shows seasonal variability with a maxi num of
1.5 knots in August and a minimumof 0.3 in winter. On entering
the Sea of Japan, part of the Tsushima Current branches off as
the Korea Warm Current which flows as far north as the area off
Yongill Bay and YIlung Island (38N 131E), before veering
sout heastward to rejoin the min flow off the west coast of
Japan. The main portion of the Tsushima Current is about 100 NM
wi de, having a speed of 1.0 to 1.5 knots. The current
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continues up the west coast of Japan exiting the SQJ via the
Tsugaru Strait at speeds up to 6 knots and the La Perouse/ Soya
Strait at speeds up to 4 knots. Numerous warm and cold eddies
formdue to the conplexity of the Sea's currents. s

(2) Linman Current: In addition to the warm currents
arising fromthe Tushima Current, there are three cold currents
that are collectively called the Liman Current. The Linman
Current exists al ong the Bel kan coastline, arising fromriver
run-off, Tartar Strait flow, and nodified recircul ati ng Tsushi na
water. As the Liman current flows southward, it branches into
the Md-Sea of Japan Cold and the North Korea Cold
currents. The currents form a countercl ockwi se flowing gyre in
the northwestern Sea of Japan. The speeds of the currents are
weaker than the Tsushima current, typically at 0.3 to 0.5
knots. Cold eddies and vortices form off the currents and are
di scernible via satellite inagery.

(3) The Md-Sea of Japan QOcean Front: This front is the
nost significant of the ocean fronts found in the Sea of Japan.
It is forned by the confluence of the cold Liman waters and the
war mer Tsushima waters. The surface tenperatures across the
front can range from59 F in the south to 38 F just 60 NMto the
north. In the sunmer, the below |ayer gradient tends to be
stronger in the north.

3. The Sea of Gkhot sk.

It is approximately 1 1/3 times as large as the Sea of
Japan. The maxi num depth is approximately the sane as the Sea
of Japan, however there are nmarked differencesin the bathynetry
andoceanogr aphy. The Sea  of Ckhot sk  bat hynetry's nost
outstanding features are the gently sloping continental/insular
slopes and the Kuril Basin. The Kuril Basin lies along the
southern periphery of the Sea and reaches depths of 3000
nmeters. Steep escarpnents border the Kuril Basin with slopes
of 15-20 degrees. The shallow Tartar and La Perouse Straits
connect the Sea of Okhotsk and Sea of Japan wth m ninal
exchange of water. The Kuril Islands separate the Sea of
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khotsk from the Pacific GCcean; wth several deep straits
provi ding free exchange of water between the two. The currents
flow counter-clockwi se at .6-1.0 knots. The Sea of Okhotsk is
never ice free, having a maximum ice coverage in March. After
ice nelt has progressed, a significant |layer of cold water (-1.6
to -2.0 O exists at about 150 M depth between the surface |ayer
and warner Pacific-borne waters.
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SECTION |V
TACTI CAL OCEANOGRAPHY

1. General Tactical Considerations.

Much of what has been | abelled "Tactical Oceanography”
is sinply stated as knowi ng the environnment. Water nass
characteristics affect sound propagati on paths; therefore,
know edge of oceanographic features is inperative. As outlined
earlier in this handbook, many oceanographic features exist in
this conplex area. Ccean fronts, eddies, swift currents, and
irregular bathynmetry are prevalent. This section wll briefly
revi ew ocean features and their tactical inplications.

a. The sound velocity profile: Minly dependent on the
water tenperature profile, the SVP gives a snapshot of the
wor ki ng environnment. Sound ray paths and resulting
propagation loss wll differ, depending on the source
depth. The nost exploitable feature of a SVP is the sonic
| ayer depth, or the depth of the nmaxi num sound speed. The SLD
is easily approximated by the m xed | ayer depth. A sound
source at the SLD will undergo "di pol ar spreadi ng" in which the
sound intensity decreases by 1/r* , as r (range) increases.
This is nuch greater than the loss incurred if a target is in a
sound channel such as the surface |ayer. The greater the
"bel ow | ayer gradient" of either sound speed or tenperature,
the greater the spreading loss will be for a sound source
operating at, or just below, the SLD. The existence of a
shadow zone and the di pol ar spreadi ng phenonena argues agai nst
pl acing a receiver in the thernocline or at the SLD

b. Sound channels: Sound channelling caused by surface
ducts, shall ow sound channels, or deep sound channels is al so
expl oitabl e. Deep sound channels are often difficult to access
yet may prove operationally effective if a receiver can be
placed within the md-three quarters of the DSC. Shall ow sound
channel s may not be geographically w despread, hence not
tactically useful. They may exist around fronts and provide
extended ranges if a sound source is placed in the
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channel. Sound channels have a cut-off frequency which hel ps
determne their tactical significance. |If the frequency of
interest is above the cut-off then extended ranges may be
expected. Frequencies twce the cut-off frequency are nore
reliably ducted. Frequencies below cut-off will not be ducted.

c. Ccean fronts and eddies:

(1) Fronts: Fronts will vary the SLD, BLG and the
horizontal gradient. Bearing errors occurring due to
hori zontal tenperature gradients may result in erroneous AOP s.
Exam ning the first 1000 feet, one can see the very steep
i sospeed slopes. The downward refraction of the sound rays can
often increase nmultipath detection, such as bottom bounce, to
the south of the front. Oher factors such as anbi ent noise
and sea state may al so be affected. Prosecuting a target
through a front requires flexibility in tactics. Changes in
the SLD, DSCA, and anbi ent noise influence the operator's
choi ce of receiver depths.

(2) Eddies: These are best conceptualized as circular
fronts, also effecting the SLD, BLG and DSCA. \Warm core
eddies are found to the north of associated currents and cold
core eddies are found to the south. 1In the perturbed zone,
war m eddi es forned by the Kuroshio may exist next to cold core
eddi es forned by the Oyashio.

(a) Warm Core Eddies: The SLD changes are
dramatic and operationally significant. A sound source in the
center of the warmeddy w Il have good direct path ranges
because the increased |ikelihood of ducting. However, detection
across the eddy's edge may only be possible through CZ and
bott om bounce propagati on paths.

(b) Cold Core Eddies: Because the DSC shall ows,
becom ng nore accessible, a cold core eddy is an acoustic
"l ens", betraying targets trying to seek refuge within the
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eddy. Because cold core eddies are generally found south of
currents and contain denser water than the surroundi ng waters,
they tend to sink or their surface becones heated through
insolation, thus making themdifficult to detect by infra-red
i mgery. Warm core eddies, being |l ess dense, can be detected
for | onger periods.

(c) Perturbed Zone: In this region, an operator
nmust be aware of the environment |ikely to be encountered.
Surface tenperatures may m sl ead tacticians as to the
significance of an ocean front. This region has cold and warm
i ntrusi ons which often separate into eddies. Northern warm
eddi es/intrusions are undercut by the southward fl ow ng
subarctic waters of the Oyashio. This increases the BLG
i ncreases the SLD, and DSCA and intensifies the bel ow surface
fronts. An exanple of this is where the warm Tsugaru wat er
creates a surface front along 14330E of nobderate strength. At
the 50 Ml evel, the cold Oyashi o has pushed agai nst the warner
waters creating a very strong front. At 100 Mthe gradi ent has
weakened and the center of the of the feature has noved
sout hwest. During one P-3C mission, 3 AXBT's indicated no
ocean front according to the SST analysis. At about 200 feet,
a 10 F difference between two of the three AXBT' s exi st ed.
These AXBT's were only 15 NM apart! LESSON LEARNED: Don't
assunme the surface feature is representative of the entire
wat er colum and don't rely on one bathythernograph in this
conpl ex region.

d. Topographic Effects: The theory of upslope and
downsl ope enhancenent depends upon the sl ope of the ocean
floor. Sound rays transmtted up a noderately steep slope wll
di splay increasing arrival angles with each bottominteraction,
t hus i ncreasing chances of multipath detection. Downsl ope
enhancenent relies on sound rays propagating down the sl ope,
eventually transform ng froma bottom bounce to a deep sound
channel propagation. Due to the high bottom| oss regions, very
steep sl opes, and high anmbient noise found in this area, P-3
assets have shown very little tactical advantage to be gained
usi ng upsl ope/ downsl ope enhancenent theories. However, due to
the steep sl opes, signal noise may be inpeded by the rapidly
rising bathymetry. It is nore |ikely that upsl ope/ downsl ope
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enhancenment and topographic stripping is an advantage to the
submarine than the airborne ASWassets. [In sumary, this AOR
presents a very conplex environnent which should be studied in
detail when planning Naval operations.

2. AOR Rul es of Thunb.

a. Forecasted Frontal Effects: Forecasted
oceanogr aphi ¢ and acousti c changes across an ocean front are an
i nportant consideration for planning to ASWforces. Wen
bat hyt her nograph data is not available for the specific area of
concern, the follow ng thunb rules should be used.

(1) Kuroshio Front: Wen operating in the vicinity of
t he Kuroshi o expect:

(a) Changes in tenperature of 18 Fin 50 to 60

NM
(b) Surface sound speed changes as great as 100
feet per second in 35 to 40 NM
(c) Sonic Layer Depths rapidly increase to 400-
600 feet when entering the Kuroshio current
during the winter.

(d) Below |layer gradient changes when crossing
t he front.

(e) Deepening of the deep sound channel axis:
1000 to 1500 feet fromnorth to south when crossing
the front, particularly in winter

(f) Increased anbient noi se and reverberation
caused by increased biologics in the vicinity of
the front.

(g) Bearing errors caused by sound rays crossing
the front at oblique angles.

(h) Water color changes fromgrayish green to a
deep cobalt bl ue when crossing the front from.
north to south.
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(2) Oyashio Front: \When operating in the vicinity of
t he Oyashi o expect:

(a) Changes in tenperature 16 to 18 Fin 25 to 30
NM

(b) Shal | ow sound channel s produced by
interfingering of alternating |layers of warm
and cold water.

(c) Changes in surface sound speed of 130 to 140
feet per second in 25 to 30 NM

(d) Deepening of the DSCA 1500 to 2500 feet from
north to south when crossing the front with
2500 feet of change common in w nter.

(e) Increased anbient noi se and reverberation
caused by increased biologics in the vicinity
of the front.

(f) Bearing errors caused by sound rays crossing
the front at oblique angles.

(g) Water color changes from browni sh colored to
col balt blue when crossing the front from
north to south.

(3) Liman/ Tsushinma Front: Wen operating in the
vicinity of the Liman/ Tsushi ma Front expect:

(a) Changes in tenperature 8 to 12 F in 60 NM

(b) Bearing errors caused by sound rays crossing
the front at oblique angles.

(c) Water color may change from bl ui sh green to
blue with transparency vari ati ons between 30
and 80 feet.

b. Actual Frontal Effects:

(1) Wen BTs can be dropped at a perpendicular line to
the front, actual tenperature gradients, sound velocity
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gradi ents, and changes in the sound channel axis can be
determned with vertical cross sectional analysis of the data.

Pl ots of distance versus depth with a quantity such as sound
velocity or tenperature contour produce a visual neans of
depicting the strength of the front. Fromthese data, an
actual frontal effect can be cal cul ated, verified, and used for
future reference.
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SECTI ON V
THE WEATHER

1. Seasonal d i natol oqgy.

The weather is a crucial elenent in Naval operations.
During winter, cloudy conditions persist as storns track
t hrough the M sawa ACR  The detachnment remai ns capabl e of
provi di ng Navy uni que area forecasts but the responsibility for
aviation pre-flight forecasting remains with the 35th
Oper ati onal Support Squadron, Wather Flight. Due to the
uni que situation of not having the responsibility for
nmet eorol ogi cal pre-flight briefing support. The Forecasters
Handbook devel oped by Naval Pacific Meteorol ogy and
Cceanography Facility Yokosuka, and Detachnents Kadena and
At sugi provide an excellent reference for neteorol ogical
phenonena in this region. For background on | ocal M sawa AB
weat her, wite to: Comrander 35th Operational Support
Squadron, Wather Flight, APO AP, 96319-5000 and request a copy
of the Term nal Area Forecast Reference Handbook.
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